Deoxyribonucleoside triphosphate metabolism and the mammalian cell cycle. Effects of thymidine on wild-type and dCMP deaminase-deficient mouse S49 T-lymphoma cells.
The size of the dCTP pool has been implicated as a possible regulator of DNA synthesis. In this investigation we correlate large intracellular variations in deoxyribonucleoside triphosphate levels to the growth rates and cell-cycle kinetics of mouse S49 T-lymphoma cells. Wild-type and a mutant line AzidoC-100-5, lacking dCMP-deaminase activity resulting in a 10-fold expanded dCTP pool were studied and compared using flow cytometry, centrifugal elutriation and nucleoside triphosphate determinations. An increase in the dCTP pool was closely correlated to the passage of cells from G1 to S phase in both cell types. Addition of thymidine to wild-type and mutant cells resulted in an accumulation of cells in early S phase, concomitant with a decreased dCTP level. Mutant cells excreted large amounts of deoxycytidine into the medium which partially protected the cells from thymidine inhibition. The doubling times for the mutant and wild-type cells were very similar but the mutant had a somewhat prolonged S phase and shortened G1 phase compared with the wild-type cells. Large changes in the DNA precursor levels were produced by addition of thymidine to mutant cultures. This gave no change in the growth rate but a somewhat shortened S phase and prolonged G1. The biochemical background for these effects is discussed.